Activation of protein kinase C pathway contributes to hydrogen peroxide-induced increase in endothelial permeability.
We examined the effects of hydrogen peroxide (H2O2) on endothelial permeability and the possible role of protein kinase C (PKC) activation in mediating the response. Pulmonary microvessel endothelial cell monolayers were grown to confluency on gelatin- and fibronectin-coated microporous filters. Endothelial permeability was measured by determining the transendothelial clearance rate of [125I]albumin. The monolayers in all cases were challenged for 1 hour with H2O2. In some experiments, the monolayers were preincubated with PKC inhibitors H7 (an isoquinolinylsulphonamide derivative) (0.05 mM) or calphostin C (5 x 10(-6) mM) or with the inactive isoquinolinylsulphonamide analog, HA1004 (0.05 mM), before the H2O2 challenge. Addition of H2O2 (0 to 0.5 mM) to endothelial monolayers in the absence of PKC inhibitors resulted in a concentration-dependent increases in endothelial permeability and the response occurred without LDH release and morphologic evidence of cytolysis. The increase in permeability was significantly reduced by H7 and calphostin C, but not by HA1007. Immunocytochemical localization of PKC indicated that PKC isotype II was abundant in these cells and that it was distributed uniformly in the cytosol. H2O2 induced translocation of PKC to the cell membrane indicating enzyme activation. H7 and calphostin C prevented the H2O2-induced PKC translocation, whereas HA1004 had no effect. Both PKC inhibitors also prevented cell "rounding" and formation of interendothelial gaps, whereas HA1004 was ineffective. The results indicate that PKC activation is an important determinant of the H2O2-induced increase in endothelial permeability.